Landscape Economic Value for Territorial Scenarios of Change: An Application for the Unesco Site of Langhe, Roero and Monferrato by Assumma, Vanessa et al.
Politecnico di Torino
Porto Institutional Repository
[Article] Landscape Economic Value for Territorial Scenarios of Change: An
Application for the Unesco Site of Langhe, Roero and Monferrato
Original Citation:
Assumma, Vanessa; Bottero, Marta; Monaco, Roberto (2016). Landscape Economic Value
for Territorial Scenarios of Change: An Application for the Unesco Site of Langhe, Roero and
Monferrato. In: PROCEDIA: SOCIAL & BEHAVIORAL SCIENCES, vol. 223, pp. 549-554. - ISSN
1877-0428
Availability:
This version is available at : http://porto.polito.it/2645273/ since: July 2016
Publisher:
Elsevier
Published version:
DOI:10.1016/j.sbspro.2016.05.340
Terms of use:
This article is made available under terms and conditions applicable to Open Access Policy Article
("Creative Commons: Attribution-Noncommercial-No Derivative Works 3.0") , as described at http:
//porto.polito.it/terms_and_conditions.html
Porto, the institutional repository of the Politecnico di Torino, is provided by the University Library
and the IT-Services. The aim is to enable open access to all the world. Please share with us how
this access benefits you. Your story matters.
(Article begins on next page)
 Procedia - Social and Behavioral Sciences  223 ( 2016 )  549 – 554 
Available online at www.sciencedirect.com
ScienceDirect
1877-0428 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ISTH2020
doi: 10.1016/j.sbspro.2016.05.340 
QG,QWHUQDWLRQDO6\PSRVLXP1(:0(75232/,7$13(563(&7,9(66WUDWHJLFSODQQLQJ
VSDWLDOSODQQLQJHFRQRPLFSURJUDPVDQGGHFLVLRQVXSSRUWWRROVWKURXJKWKHLPSOHPHQWDWLRQRI
+RUL]RQ(XURSH,67+5HJJLR&DODEULD,WDO\0D\
/DQGVFDSH(FRQRPLF9DOXHIRUWHUULWRULDOVFHQDULRVRIFKDQJHDQ
DSSOLFDWLRQIRUWKH8QHVFRVLWHRI/DQJKH5RHURDQG0RQIHUUDWR
9DQHVVD$VVXPPDD0DUWD%RWWHURD5REHUWR0RQDFRD
a Politecnico di Torino, Department of Urban and Regional Studies and Planning, Viale Mattioli 39, Torino 10125, Italy 
$EVWUDFW
7KHSUHVHQWSDSHUIRFXVHVRQWKHLVVXHVUHODWHGWRWKHHFRQRPLFYDOXHRIODQGVFDSHDQGWKHUROHRILQGLFDWRUVDQGLQGLFHVV\VWHPV
7KHDLPRIWKHVWXG\LVWKHGHILQLWLRQRIDV\QWKHWLFLQGH[RI/DQGVFDSH(FRQRPLF9DOXH/(9WKURXJKDV\VWHPRIHFRQRPLF
LQGLFDWRUVWRPHDVXUHWKHDWWUDFWLYHQHVVRI9LQH\DUG/DQGVFDSHRI/DQJKH5RHURDQG0RQIHUUDWR,7UHFHQWO\LQFOXGHGLQWKH
81(6&2:RUOG+HULWDJH/LVW  )XUWKHUPRUH WKH V\QWKHWLF LQGH[ LV HPSOR\HG LQ D G\QDPLF WUDQVIRUPDWLRQPRGHO WKDW
ZRUNVLQDFOXVWHUV\VWHPRIPXQLFLSDOLWLHVZKHUHWKH/DQGVFDSH(FRQRPLF9DOXHDFWVDVDQDWWUDFWRUIDFWRUJHQHUDWLQJSHRSOH
IORZV7KHUHVXOWVREWDLQHGE\WKHHYDOXDWLRQPRGHOPLJKWEHDQLQQRYDWLYHSURSRVDOWRGHILQHGHYHORSPHQWWHUULWRULDOVFHQDULRV
LQGHFLVLRQDOPDNLQJSURFHVVHV

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI,67+
Keywords:,QGLFDWRUVDQGLQGLFHV'\QDPLFPRGHO/DQGVFDSHSODQQLQJDQGPDQDJHPHQW&RPSOH[HQYLURQPHQWDOV\VWHP
,QWURGXFWLRQ
/DQGVFDSHDVVXPHVDUHQHZHGPHDQLQJLQFRPSDULVRQZLWKWKHDHVWKHWLFFRQFHSWEHORQJLQJWRERWKWKHFXOWXUDO
DQGQRUPDWLYHVFHQDULRVRIHDUO\\HDUVRIWKHWZHQWLHWKFHQWXU\7KH(XURSHDQ/DQGVFDSH&RQYHQWLRQUHYROXWLRQL]HV
WKHODQGVFDSHGHILQLWLRQH[WHQGLQJLWWRWKHZKROHWHUULWRU\DVSHUFHLYHGE\SRSXODWLRQV³ZKRVHFKDUDFWHUGHULYHG


0DUWD%RWWHUR7HOID[
E-mail address:PDUWDERWWHUR#SROLWRLW
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ISTH2020
550   Vanessa Assumma et al. /  Procedia - Social and Behavioral Sciences  223 ( 2016 )  549 – 554 
IURPDFWLRQDQGLQWHUDFWLRQRIQDWXUDODQGKXPDQIDFWRUV´(/&1RZDGD\VWKHWHUULWRU\LVFRQFHLYHGDVD
FRPSOH[HQWLW\VRWKHDGRSWLRQRIDQLQWHJUDWHGDSSURDFKLVUHTXLUHGWRPDQDJHVHQVLWLYHWHUULWRULDOV\VWHPV
/LWHUDWXUH VKRZV PDQ\ HFRQRPLF FRQWULEXWLRQV RQ WKH VXEMHFW GHVSLWH WKH IDFW WKDW WKH\ WHQG QRW WR DWWULEXWH D
PRQHWDU\ YDOXH WR ODQGVFDSH 7KH HFRQRPLF GHILQLWLRQ RI YDOXH LV EDVHG RQ WKH UDWLRQDOLW\ RI XVHUVZKR FKRRVH
DPRQJDVHULHVRIDOWHUQDWLYHVDFFRUGLQJWRWKHLULQGLYLGXDOSUHIHUHQFHV6XFKDFKRLFHWUDQVODWHVLQWR:LOOLQJQHVV
7R3D\:73IRUDQLPSURYHPHQWRU:LOOLQJQHVV7R$FFHSW:7$DVDFRPSHQVDWLRQIRUWKHGHJUDGDWLRQERWK
DUH WKHPDLQPHDVXUHV XVHG LQ WKH HFRQRPLF HYDOXDWLRQRI ODQGVFDSH 6WHOOLQ	5RVDWR 9DQGHU+HLGH	
+HLMPDQ  7KH (FRQRPLF YDOXH RI ODQGVFDSH GHSHQGV RQ VWUXFWXUDO FRPSRQHQWV DV ZHOO DV RQ WKH XVHUV¶
GLIIHUHQW SHUFHSWLRQV PDNLQJ WKH HPSLULFDO PHDVXUHPHQW PRUH GLIILFXOW HYHQ LI ERWK D PXOWLGLVFLSOLQDU\
FRQYHUJHQFHDQGDQLQWHJUDWHGDSSURDFKIDFLOLWDWHWKHDQDO\VLV&DVVDWHOOD	3HDQR
7KH DLP RI WKH SUHVHQW SDSHU LV WR GHILQH WKH HFRQRPLF YDOXH RI WKH 81(6&2 VLWH ³9LQH\DUG ODQGVFDSH RI
3LHGPRQW/DQJKH5RHURDQG0RQIHUUDWR´HPSOR\LQJDV\VWHPRIHFRQRPLF LQGLFDWRUV WKDWFRPHV WRDV\QWKHWLF
LQGH[RIDWWUDFWLYHQHVV6XFKV\QWKHWLFLQGH[ZLOOEHHPSOR\HGLQDG\QDPLFWUDQVIRUPDWLRQPRGHOWKDWZRUNVLQD
FOXVWHUV\VWHPRIPXQLFLSDOLWLHVEHORQJLQJWRWKH81(6&2VLWHLQRUGHUWRLQYHVWLJDWHWKHWUHQGVRYHUWLPHRIKRZ
DWWUDFWLYHQHVVDIIHFWVSHRSOH IORZV7KH LQWHJUDWLRQRI WKH UHVXOWVREWDLQHG IURPERWKHYDOXDWLRQPRGHOVPLJKWEH
FRQVLGHUHG D SURSRVDO IRU GHFLVLRQ PDNLQJ SURFHVVHV DLPLQJ WR WKH GHILQLWLRQ RI WHUULWRULDO VFHQDULRV IXWXUH
GHYHORSPHQWV
/DQGVFDSHHFRQRPLFLQGLFDWRUV
7KH HFRQRPLF DFWLYLWLHV UHODWHG WR WKH WHUULWRULDO XVH DQG WUDQVIRUPDWLRQV JHQHUDWH LPSDFWV DQG HIIHFWV RQ
ODQGVFDSH/DQGVFDSHFDQEHFRQVLGHUHGDVDQH[WHUQDOLW\DVDUHVXOWRIIDYRUDEOHDQGXQIDYRUDEOHHIIHFWVEURXJKW
DERXW E\ DQ LQGLYLGXDO¶V SURGXFWLRQ DQG FRQVXPSWLRQ E\ WKH SURGXFWLRQ DQG FRQVXPSWLRQ RQ DQRWKHU LQGLYLGXDO
ZLWKRXWDQ\PRQHWDU\WUDQVDFWLRQEHWZHHQWKHPLQRUGHUWREDODQFHFRVWVDQGEHQHILWVRIWKHVHHIIHFWV0DUDQJRQ	
7HPSHVWD
)RUSXEOLFJRRGVVXFKDVHQYLURQPHQWDQGODQGVFDSHPDUNHWSULFHVHLWKHUGRQRWH[LVWRURQO\FDSWXUHDVPDOO
SDUWRI WKH WRWDOYDOXH ,WKDVEHHQJHQHUDOO\DJUHHG WKDW WKH7RWDO(FRQRPLF9DOXH7(9DSSURDFK LVVXLWDEOH WR
GHDOLQJZLWK WKH HFRQRPLF YDOXDWLRQ RI HQYLURQPHQWDO DQG ODQGVFDSH JRRGV 3HDUFH	7XUQHU  7KH7RWDO
(FRQRPLF9DOXH7(9LVWKHUHVXOWRIWKHXVHDQGQRQXVHYDOXHVRIDJRRG7KHXVHYDOXHLVWKHVXPRIWKHGLUHFW
XVHUHYHDOHGSUHIHUHQFHVLQGLUHFWXVHVWDWHGSUHIHUHQFHVK\SRWKHWLFDOPDUNHWVZKLOHWKHQRQXVHYDOXHLVJLYHQ
E\ UHVRXUFHV XQUHODWHG WR D FXUUHQW IXWXUH RU SRWHQWLDO XVH H[LVWHQFH YDOXH DQG EHTXHVW YDOXH %RWK YDOXH
FRPSRQHQWVSURGXFHWKHRSWLRQYDOXHWKDWLVWKHSRWHQWLDOIRUDJRRGWREHDYDLODEOHLQWKHIXWXUH3HDUFH	7XUQHU
,QHFRQRPLFWHUPVODQGVFDSHLVDSXEOLFJRRGDYDLODEOHWRWKHZKROHVRFLHW\LQDOLPLWHGTXDQWLW\GXHWRDQ
LQHIILFLHQWUHVRXUFHVDOORFDWLRQ6DQWRV(VWLPDWLRQWRROVHVWDEOLVKDQGHYDOXDWHWKHHFRQRPLFYDOXHVWDUWLQJ
IURPWKHSUHGLFWDEOHEHQHILWVRIXVHDQGWUDQVIRUPDWLRQDFWLRQVRIODQGVFDSHDVZHOODVWKHHIILFLHQF\DQGHIILFDF\RI
WKHSXEOLFH[SHQVHIRUODQGVFDSHLQWHUYHQWLRQV
$PRQJ WKH PHWKRGV WR HVWLPDWH WKH HFRQRPLF YDOXH RI ODQGVFDSH D YHU\ LPSRUWDQW UROH LV SHUIRUPHG E\
HFRQRPLFLQGLFDWRUVV\VWHPV%RWWHUR(FRQRPLFLQGLFDWRUVFDQEHGLYLGHGLQWRPRQHWDU\DQGQRQPRQHWDU\
PRQHWDU\LQGLFDWRUVUHIHUWRWKHPHWKRGVRIHFRQRPLFHYDOXDWLRQVXFKDVWKHFKRLFHRIFHUWDLQFDWHJRULHVUHODWHGWR
WKHPDLQWHQDQFHDQGGHYHORSPHQWFRVWVRIODQGVFDSHVXFKDVFRVWVRSSRUWXQLWLHVDQDO\VLVWKHGHPDQGRIWKHVDPH
JRRG DVZHOODV:73RU:7$ LQ WHUPVRIXVHRUQRQXVHRI ODQGVFDSHZKLOHQRQPRQHWDU\ LQGLFDWRUV DUHERWK
TXDQWLWDWLYHEDVHGRQWKHH[SHUWRSLQLRQDERXWWDQJLEOHIHDWXUHVRIODQGVFDSHRUTXDOLWDWLYHUHODWHGWRWKHOHYHORI
VDWLVIDFWLRQRIWKHXVHUVDERXWLQWDQJLEOHDVSHFWVHQFRXUDJLQJWKHLQWHJUDWLRQZLWKWKHWHUULWRULDOSROLFLHV0DUDQJRQ
	7HPSHVWD
$SSOLFDWLRQ
3.1. Case study 
³9LQH\DUG ODQGVFDSHV RI 3LHGPRQW /DQJKH5RHUR DQG 0RQIHUUDWR´ LV D VXJJHVWLYH FRQWH[W RI 6RXWKHUQ
3LHGPRQW  WKDWFRYHUVD WHUULWRULDOVXUIDFHRIKHFWDUHVEHWZHHQWKH3RULYHUDQGWKH/LJXULDQ$SSHQQLQHV
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VWUHWFKLQJ DFURVV WKH SURYLQFHV RI $OHVVDQGULD $VWL DQG &XQHR 7KH VLWH LV FKDUDFWHUL]HG E\ D VLQJXODU KLOO\
FRQIRUPDWLRQPRGHOHGE\WKHORFDOFRPPXQLWLHVIRUFHQWXULHVDQGE\WKHYLQH\DUGVDV\PERORIWKHFXOWLYDWLRQDQG
SURGXFWLRQ RI WKH PRVW LPSRUWDQW QDWLRQDO DQG LQWHUQDWLRQDO ZLQHV DQG DW WKH VDPH WLPH WKH FXOWXUH RI ZLQH
SHUYDGHVDOOVHFWRUVIURPHFRQRP\WRHYHU\GD\OLIHIURPJDVWURQRP\WROLWHUDWXUH
7KH DUHD RI /DQJKH5RHUR DQG 0RQIHUUDWR UHSUHVHQWV D OLYLQJ FXOWXUDO ODQGVFDSH 7KDQNV WR WKH IHDWXUHV RI
LQWHJULW\ DQG DXWKHQWLFLW\ RQ WK RI -XQH  LW ZDV LQFOXGHG LQ WKH 81(6&2:RUOG +HULWDJH /LVW :+/
)XUWKHUPRUHWKHYLQH\DUGODQGVFDSHZDVQRPLQDWHGLQWKHFDWHJRU\³ODQGVFDSHVLQHYROXWLRQ´WKDWLVH[SUHVVLRQRI
ERWKWDQJLEOHDQGLQWDQJLEOHPHPRULHVRIDQHYROXWLRQSURFHVVVWLOOLQDFW7KHFDQGLGDF\RIWKH6LWHVWDUWHGLQWKH
HDUO\VEXWRQO\LQZHUHWKHYLQH\DUGODQGVFDSHDQGVHWWOHPHQWVLQYROYHG81(6&2,QD
SURWRFRORIDJUHHPHQWZDVVLJQHGEHWZHHQSXEOLFDQGORFDODFWRUVE\ZKLFKWKHFDQGLGDF\GRVVLHUZDVSURGXFHG
7KH FRUH ]RQHV UHSUHVHQW WKH H[FHSWLRQDO XQLYHUVDO YDOXH ³/DQJD RI %DUROR´ FRUH  LV D VLQJXODU
JHRPRUSKRORJLFDOFRQWH[WZKHUHWKHFRPSDQLHVRIIDPRXVZLQHVKDYHEHHQGHYHORSHG³*ULQ]DQH&DYRXU&DVWOH´
FRUHLVDDQKLVWRULFDOFDVWOHZLWKDQH[SHULPHQWDOYLQH\DUGRI(XURSHDQUDQN³+LOOVRI%DUEDUHVFR´FRUHLV
NQRZQIRUVRFLDOSURGXFWLYHFRPSDQLHVRI%DUEDUHVFRZLQH³1L]]D0RQIHUUDWRDQG%DUEHUD´FRUHDUHPHGLHYDO
FRPPHUFLDOVHWWOHPHQWVZLWKVWURQJOLQNVDPRQJZLQHPDNHUVDVVRFLDWLRQV³&DQHOOLDQG$VWLVSXPDQWH´FRUHLV
FKDUDFWHUL]HGE\VHYHUDODUFKLWHFWXUDOXUEDQDQGLQGXVWULDOHYLGHQFHVDERXWWKHFXOWLYDWLRQDQGSURGXFWLRQRIZLQH
³0RQIHUUDWR RI WKH ,QIHUQRW´ FRUH  DUH FKDUDFWHUL]HG E\ YHUQDFXODU DUFKLWHFWXUHV LQVLGH JHRPRUSKRORJLF
FRQIRUPDWLRQV NQRZQ DV infernot, IRU WKH VWRUDJH RI ZLQH 7KH EXIIHU ]RQHV FRQVLVW LQ SURWHFWLRQ DUHDV RI WKH
81(6&2 VLWH WKH SHULPHWHU UHVXPHV8QLWV RI/DQGVFDSH WKDW DUH D VSHFLILFDWLRQRI$PELWV RI/DQGVFDSH ERWK
SURYLGHGE\WKH/DQGVFDSH5HJLRQDO3ODQRI3LHGPRQW5HJLRQ7KHUHDUH8QLWVRI/DQGVFDSHLQWKH81(6&2
VLWHVXEPLWWHGWRVSHFLILFOLQHVDQGSURWHFWLRQSURYLVLRQV6RWKHEXIIHU]RQHVIROORZLQJWKHKRPRJHQHRXVWHUULWRU\
FKDUDFWHULVWLFVIDFLOLWDWHWKHLQWHJUDWLRQRIVHYHUDOHOHPHQWVIURPWKHYLWLFXOWXUHWRWKHSURGXFWLRQRIZLQHIURPWKH
FRQVHUYDWLRQWRWKHFRPPHUFLDOL]DWLRQRIWKHSURGXFW81(6&2
3.2. The system of indicators 
7KHVWDUWLQJSRLQWRIWKLVVWXG\FRQVLVWVLQWKHGHILQLWLRQRIDV\VWHPRIHFRQRPLFLQGLFDWRUVILQDOL]HGWRDFKLHYH
DV\QWKHWLFLQGH[RI/DQGVFDSH(FRQRPLF9DOXH/(9WKDWPHDVXUHVWKHDWWUDFWLYHQHVVRIYLQH\DUGODQGVFDSH7KH
V\VWHPRI LQGLFDWRUVKDVEHHQ LGHQWLILHGFRQVLGHULQJ IRXUPDFURLQGLFDWRUV IRU HDFKRIZKLFK WKHPDLQHFRQRPLF
HOHPHQWVRI ODQGVFDSHKDYHEHHQVHOHFWHGQDPHO\³$JULFXOWXUH´³7RXULVP´³5HDOHVWDWH´DQG³)RUHVWU\´7KHVH
DOVRDULVHIURPWKHUHOHYDQWOLWHUDWXUHLQWKHGRPDLQRIHFRQRPLFHYDOXDWLRQRIODQGVFDSH2(&')LUVWO\GDWD
DUHFROOHFWHGIRUHDFKPXQLFLSDOLW\EHORQJLQJWRWKH81(6&2VLWHDQGWKHQWKH\DUHUHODWHGLQDPDWUL[ZLWKPDFUR
DQGPLFURLQGLFDWRUVVHH7DEOH6XFFHVVLYHO\WKHPXQLFLSDOGDWDDUHUHRUJDQL]HGLQDFOXVWHUV\VWHPUHVXPLQJ
FRUHDQGEXIIHU]RQHVRIWKH81(6&2VLWH
7DEOH7KHV\VWHPRIHFRQRPLFLQGLFDWRUVDQGWKHLUPLFURLQGLFDWRUVWRFDOFXODWH/(9IRUERWKPXQLFLSDOLWLHVDQGFOXVWHUV\VWHP
$JULFXOWXUH X 7RXULVP X 5HDOHVWDWH X )RUHVWU\ X
Agricultural farms No. Arrivals  No. Real estate market value  €/m2 Forest surface  m2 
Bio farms No. Presences No. Agricultural value €/ha Forest farms No. 
DOP/IGP farms No. Total beds No.     
Utilized agricultural 
surface 
m2 Sleeps 
farmhouse  
No.     
3.3. Aggregation and results 
7KHVHFRQGVWHSFRQFHUQVWKHVWDQGDUGL]DWLRQRIWKHLQGLFDWRUVUHODWHGWRWKHGLIIHUHQWFOXVWHUVLQDFRPPRQVFDOH
LQRUGHUWRDJJUHJDWHQRQFRPPHQVXUDEOHLWHPV)RUWKHVWDQGDUGL]DWLRQWKHIRUPXODKDVEHHQXVHG
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ZKHUHLLLVWKHVWDQGDUGL]HGYDOXHRIWKHLQGLFDWRU[LLVWKHRULJLQDOYDOXHDQG[PD[LVWKHPD[LPXPYDOXHRIWKH
LQGLFDWRULQWKHGDWDVHW7KHVXEVHTXHQWVWHSVRIWKHHYDOXDWLRQFRQFHUQWKHZHLJKWLQJRIWKHLQGLFDWRUVDQGWKHILQDO
DJJUHJDWLRQ LQWR D VLQJOH LQGH[ 7KH DJJUHJDWLRQ IRUPXOD WR UHDFK SDUWLDO LQGLFHV LV UHSUHVHQWHG E\ HTXDWLRQ 
ZKHUH,MLVWKHSDUWLDOLQGH[RIPDFURLQGLFDWRUVLLLVWKHVWDQGDUGL]HGYDOXHRILWKLQGLFDWRUDQGZLLVWKHZHLJKWRI
LWK LQGLFDWRU7KH ILQDO LQGH[RI WKH/DQGVFDSH(FRQRPLF9DOXH LVREWDLQHGE\ IXUWKHUDJJUHJDWLRQRI WKHSDUWLDO
LQGLFHVDVIROORZV
)\5(\7\$\/(9    
ZKHUHATREDQGFUHSUHVHQW WKHSDUWLDO LQGH[RI WKH$JULFXOWXUH7RXULVP5HDO(VWDWHDQG)RUHVWU\PDFUR
LQGLFDWRUVUHVSHFWLYHO\DQGy1y2y3DQGy4DUHWKHUHODWLYHZHLJKWV
0HQWLRQKDVWREHPDGHRIWKHIDFWWKDWWKHZHLJKWVIRUWKHDJJUHJDWLRQKDYHEHHQGHWHUPLQHGE\WKHDSSOLFDWLRQ
RI WKH $QDO\WLF +LHUDUFK\ 3URFHVV 6DDW\  ZLWKLQ D SDQHO RI H[SHUWV WKDW KDYH EHHQ TXHVWLRQHG DERXW WKH
LPSRUWDQFHRIWKHGLIIHUHQWHFRQRPLFHOHPHQWVRIODQGVFDSH
)LJXUHLOOXVWUDWHVWKHUHVXOWVRIWKHFDOFXODWLRQVPDGHIRUWKH/DQJKH5RHURDQG0RQIHUUDWRODQGVFDSHILJXUH
DVKRZV/(9YDOXHVREWDLQHGWKHILUVWWLPHIRUFRUHDQGEXIIHU]RQHVILJXUHEUHSUHVHQWV/(9YDOXHVSHU
VTXDUHNLORPHWHU FRQVLGHULQJ WKH WHUULWRULDO VXUIDFHRI HDFKFOXVWHU DW ILUVW WKHPRVW DWWUDFWLYHFOXVWHU LVEXIIHU
EHFDXVHRIWKHVL]HRIWKHFOXVWHUWKHVHFRQGWLPHRQO\FRUH]RQHVDUHFRQVLGHUHGVRWKHPRVWDWWUDFWLYHFOXVWHULV
³&DQHOOLDQG$VWL6SXPDQWH´FRUHZLWKNP


)LJD2ULJLQDOYDOXHVRIWKH/(9IRUFRUHDQGEXIIHU]RQHVE/(9SHUVTXDUHNLORPHWHUIRUFRUHDQGEXIIHU]RQHV
0RGHORISRSXODWLRQG\QDPLFV
4.1. Methodological framework 
7KH PDWKHPDWLF PRGHOV RI /RWND9ROWHUUD DUH V\VWHPV RI GLIIHUHQWLDO HTXDWLRQV WKDW VWXG\ WKH SRSXODWLRQ
G\QDPLFV LQ D VWUXFWXUH RI WHUULWRULDO SROHV ZKRVH LQWHUDFWLRQV JHQHUDWH WKH DWWUDFWLYHQHVV ZKLFK LV QRW RQO\
H[SUHVVLRQ RI HFRQRPLF VRFLDO DQG FXOWXUDO UHVRXUFHV RI D FHUWDLQ ODQGVFDSH EXW DOVR WKH PRELOLW\ LQ WHUPV RI
GLVWDQFHV RI WKH WHUULWRULDO SROHV 7KH DSSOLFDWLRQ RI D G\QDPLFPRGHO LQYHVWLJDWHV WKHPRELOLW\ RI UHVLGHQWV LQ D
WHUULWRULDOV\VWHPDFFRUGLQJWRWKHDWWUDFWLYHQHVVFRQVLGHULQJGLIIHUHQWWHPSRUDOVFDOHVWKDWGHWHUPLQHGHILQLWLYHRU
WHPSRUDU\PRYHPHQWV0RQDFR	6HUYHQWH
7KHpiHOHPHQWLQGLFDWHVWKHQXPEHURISHRSOHEHLQJLQWKHFHQWHUiZLWKRXWFRQVLGHULQJWKHHIIHFWLYHUHVLGHQWVLQ
WKH VDPH ,Q WKH SUHVHQW VWXG\ WKH SDUDPHWHUV RI DWWUDFWLYHQHVV PHDQ WKH DSSHDO WKDW WKH HFRQRPLF YDOXH RI
ODQGVFDSH H[HUWV RQSHRSOH6XSSRVLQJ WKDW WKHYDULDWLRQRI WKHSRSXODWLRQV i GHSHQGVE\ LWVHOI RQ D ORJLVWLF ODZ
DQRWKHUWHUPZLOOEHDGGHGFRQVLGHULQJWKHDWWUDFWLYHQHVVSHUFHLYHGE\SRSXODWLRQVjWRZDUGFHQWHUj$VVRFLDWLQJp’i
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ZLWKWKHGHULYDWLYHLQUHODWLRQWRWKHWLPHRISRSXODWLRQRIJHQHULFFHQWHUiZHZLOOKDYHDGLIIHUHQWLDOV\VWHPRI1
HTXDWLRQVZKHUHWKHLQGH[iFKDQJHVIURPWR1$WWKHILUVWPHPEHUWKHORJLVWLFWHUPZLOOUHFRJQL]HDIWHUWKHHTXDO
VLJQWKDWGHSHQGVRQWKHWKUHVKROGYDOXHsi WRJLYHWKHFDUU\LQJFDSDFLW\RIWKHFHQWHUi$WWKHVHFRQGPHPEHURIWKH
HTXDWLRQ IRU WKH SRSXODWLRQ i ZLOO EH H[WHQGHG WR DOO SRSXODWLRQV j  i IURP WKH SRSXODWLRQ i DQG LW ZLOO EH
SURSRUWLRQDOWKURXJKWKHFRHIILFLHQWVRIDWWUDFWLYHQHVVAiiDWWKHVDPHpjFRPPXQLWLHV
7KLV PRGHO KDV D PDWKHPDWLFDO VWUXFWXUH RI /RWND9ROWHUUD PRGHOV ZLWK WKH WHUP RI OLQHDU LQWHUDFWLRQ RI
FRRSHUDWLYHW\SH7KHPRGHOVKRZVRQO\RQHVROXWLRQRIVWDEOHEDODQFH
7KHSDUDPHWHUVAijFDQEHGHILQHGDV0DOWKXVLDQWHUPVDQGFRQVLGHULQJWKHORJLVWLFRQHVOLNHFODVVLFPRGHOVRI
9HUOKXVWIRUHYHU\SRSXODWLRQSL7RVLPSOLI\WKHWHUPVDUHLQGLFDWHGZLWKAi0RQDFR	6HUYHQWH
7KH SDUDPHWHU Aij LV WKH GLVWDQFH IDFWRU DPRQJ WKH FHQWHUV i DQG FRQVLVWV LQ DQ DWWHQXDWLRQ IDFWRU RI WKH
DWWUDFWLYHQHVVWKDWREVWUXFWVWKHPRELOLW\$SRVVLEOHPRGHOLQJRIWKHSDUDPHWHUVAijLVJLYHQE\
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ZKHUHBijDUHSDUDPHWHUVRISXUHDWWUDFWLYHQHVVRIFHQWHU iIURPWKHSRSXODWLRQiZLWKRXWFRQVLGHULQJWKHQHJDWLYH
SHUFHSWLRQ WKDW WKH GLVWDQFH H[HUWV RQ WKH VDPH SRSXODWLRQ ZKLOH b>0 LV D WHUULWRULDO IDFWRU RI VFDOH 7KH
GHWHUPLQDWLRQRIb LV JLYHQE\ DQ H[SDQVLRQ LQ D SRO\QRPLDO RI7D\ORU VXSSRVLQJERWK FHQWHUV DW WKHPD[LPXP
GLVWDQFH OHDGLQJ WKH UHFLSURFDO DWWUDFWLYHQHVV WR ]HUR 7KLV K\SRWKHVLV FDQ EH FRQVLGHUHG LI LW LV DVVXPHG WR EH
PDUJLQDOFRPSDUHGZLWKWKHRYHUDOOPRELOLW\SKHQRPHQDLQWKHWHUULWRU\ZKHUHWKHWZRFHQWHUVDUHVLWXDWHGDWWKH
PD[LPXPGLVWDQFH
5HWDLQLQJWKLVK\SRWKHVLVDVYDOLGWKHPRGHOWDNHVWKHIRUPRIHTXDWLRQ,QFRQFOXVLRQWKHFRHIILFLHQWVAijZLOO
EHGHWHUPLQHGE\WKHIROORZLQJIRUPXODZKHUHdMLVWKHPD[LPXPYDOXHRIGLVWDQFHDPRQJWKHSROHVZKLOHIRU
BijFRHIILFLHQWVWKHUHODWLRQVKLSEHWZHHQWKHDWWUDFWLYHQHVVRISROHiDQG j  ZLOOEHXVHG
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$OOWKHFRHIILFLHQWVRIDWWUDFWLYHQHVVDUHQRUPDOL]HGLQWKHLQWHUYDO>@LQRUGHUWRLQFUHDVHWKHDWWUDFWLYHQHVVRI
FHQWHUiEHFDXVHRILWVVWUHQJWK,QWKHSUHVHQWVWXG\ZHFRQVLGHUWKHFRUH]RQHVRIWKH81(6&2VLWHDVFHQWHUVDQG
WKH PDWKHPDWLFDO PRGHO LV LPSRUWDQW WR LQYHVWLJDWH DERXW WKHLU HFRQRPLF DWWUDFWLYHQHVV 7KH GDWD XVHG LQ WKH
FDOFXODWLRQDUH

x 0D[LPXPGLVWDQFHdMWKHPD[LPXPGLVWDQFHLVEHWZHHQ³*ULQ]DQH&DYRXU´FRUHDQG³5RVLJQDQR
0RQIHUUDWR´FRUHHTXDOWRNP
x 7KUHVKROGYDOXHLWLVJLYHQE\WKHSURGXFWRIWHUULWRULDOVXUIDFHRIHYHU\FRUHDQGWKHPDMRUGHQVLW\LQWKH
WHUULWRU\FRQVLGHULQJDGHQVLW\RILQKDELWDQWVNPEHFDXVHWKHPDMRUYDOXHRIGHQVLW\LV*ULQ]DQH&DYRXU
ZLWKLQKDELWDQWVNP
x /(9YDOXHQRUPDOL]HGDPRQJFRUH]RQHV/(9NP
x 5HFLSURFDOGLVWDQFHVWKHPRGHOLQFOXGHVWKHUHFLSURFDOGLVWDQFHVGGi,j GGj,i
x 2EVHUYDWLRQWLPHLWLVFRQVLGHUHGZLWKDQDUELWUDU\XQLW\RIPHDVXUHW ZKHQWKHV\VWHPDFKLHYHVWKH
EDODQFH
x )XQGRIVFDOHDYDOXHIRUWKHRUGLQDWHVHTXDOWR 
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4.2. Results of experimentation 
7KHUHVXOWVRIWKHG\QDPLFPRGHOLOOXVWUDWHWKHSURJUHVVRIDWWUDFWLYHQHVVRIHDFKWHUULWRULDOSROHV\VWHPLQWHUPV
RISHUFHQWDJHRISRSXODWLRQPRYHPHQW

x WKHSROHVWDUWVZLWKDQGILQLVKHVZLWKVKRZLQJDPD[LPXP
x WKHSROHVWDUWVZLWKDQGHQGVZLWK,WSUHVHQWVDOVRDPD[LPXP
x WKHSROHKDVDJURZWKRIDQGVKRZDOVRDPD[LPXPZKLOHWKHSROHSUHVHQWVDGHFUHDVHRIVKRZLQJD
SRLQWRIPLQLPXP
x WKHODVWSROHVGRQRWKDYHPD[LPXPRUPLQLPXPEHFDXVHWKH\GRQRWSHUFHLYHWKHDWWUDFWLYHQHVV3ROHVWDUWV
ZLWKDQGHQGVZLWKZKLOHSROHVWDUWVIURPDQGJRHVWR

7KH UHVXOW LV GRPLQDWHG E\ WKH ORJLVWLF EHKDYLRU EHLQJ LQ WKH ILUVW WHUP DIWHU WKH HTXDO VLJQ 7KHUHIRUH WKH
DV\PSWRWLFEHKDYLRUWRZDUGWKHEDODQFHLVGRPLQDWHGE\WKHHIIHFWRIWKHG\QDPLFVRIWKHSRSXODWLRQV7KHVHFRQG
WHUPDIWHUWKHHTXDOVLJQLVGRPLQDWHGE\DWWUDFWLYHQHVVRISRSXODWLRQjWRZDUGWKHSROHi7KLVHIIHFWLVSHUFHLYHGLQ
OLWWOH SHULRGV RI WLPH 7KH FRUH ]RQHV  ±  VKRZ SRLQWV RIPD[LPXP DQGPLQLPXP RZLQJ WR WKH HIIHFW RI WKH
DWWUDFWLYHQHVV 6XFFHVVLYHO\ WKH ORJLVWLF HIIHFW SUHYDLOV DQG WKH SRSXODWLRQ DFFRPPRGDWH WR WKH DV\PSWRWLF YDOXH
7KHFRUH]RQHVDQGGRQRWSHUFHLYHWKHHIIHFWRIDWWUDFWLYHQHVVVKRZLQJJUDSKLFDOO\DPRQRWRQHFXUYHWKHILUVW
RQHEHFDXVHRIWKHKLJKQXPEHURILQKDELWDQWVZKLOHWKHVHFRQGRQHIRUWKHORZYDOXHRIDWWUDFWLYHQHVV
&RQFOXVLRQV
7KLVVWXG\SUHVHQWHGDPHWKRGRIHFRQRPLFHYDOXDWLRQ WRHVWLPDWH WKHYDOXHRIYLQH\DUG ODQGVFDSHRI/DQJKH
5RHUR DQG 0RQIHUUDWR DV D V\QWKHWLF LQGH[ RI DWWUDFWLYHQHVV WKDW LV XVHIXO WR GHILQH VFHQDULRV RI WHUULWRULDO
GHYHORSPHQW7KLVPHWKRG LV EDVHG RQ WKH VHDUFK IRU GHYHORSPHQW RI D VHW RI HFRQRPLF LQGLFDWRUV WKDW FRQVLGHU
WDQJLEOH DQG LQWDQJLEOH IHDWXUHV RI YLQH\DUG ODQGVFDSH 7KH HFRQRPLF YDOXH RI ODQGVFDSH KDV EHHQ GHYHORSHG
IROORZLQJWZRSDWKVWKHILUVWRQHDERXWPXQLFLSDOLWLHVWKHVHFRQGRQHDERXWWKHFOXVWHUVV\VWHPIDYRULQJWKH
LGHQWLILFDWLRQRIWKHPRVWDWWUDFWLYHFRPSRQHQWVLQWKHVLWHFRPSDULQJDWWKHVDPHWLPHWKHDWWUDFWLYHQHVVRIFRUH
DQG EXIIHU ]RQHV 7KH DWWUDFWLYHQHVV LV QRW RQO\ WKH H[SUHVVLRQ RI LQWULQVLF FKDUDFWHULVWLFV RI ODQGVFDSH EXW DOVR
V\QRQ\PRXV RI PRELOLW\ RI SHRSOH ZKR FKRRVH D FHUWDLQ ODQGVFDSH UDWKHU WKDQ DQRWKHU RQH VR LQIOXHQFLQJ WKH
WHUULWRULDO G\QDPLFV 7KH DSSOLFDWLRQ RI WKH PDWKHPDWLFDO PRGHO /RWND9ROWHUUD KDV DOORZHG WKH HYDOXDWLRQ DQG
FRPSDULVRQ RI WKH DWWUDFWLYHQHVV LQ WKH WHUULWRULDO V\VWHP UHSUHVHQWHG E\ WKH UHOHYDQW PXQLFLSDOLWLHV LQ WHUPV RI
QXPEHURIUHVLGHQWVXVLQJ/(9NPDWKUHVKROGYDOXHDQGWKHUHFLSURFDOGLVWDQFHVRIFRUH]RQHV
$VDIXUWKHUGHYHORSPHQWWRH[SHULPHQWWKHG\QDPLFPRGHOLQRWKHUWHUULWRULHVZRXOGEHRIVFLHQWLILFLQWHUHVWLQ
RUGHU WR YDOLGDWH WKH DSSURDFK PRUHRYHU D VHQVLWLYLW\ DQDO\VLV ZRXOG EH XVHIXO WR LQYHVWLJDWH WKH YDULDWLRQV RI
DQVZHURIWKHPRGHOGHSHQGLQJRQGLIIHUHQWLDWHGYDULDEOHVILQDOO\H[WUDZRUNKDVWREHGRQHLQRUGHUWRFDOLEUDWH
WKHWHPSRUDOVFDOHIRUWKHPRGHO
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